To address the high rock strength and low drilling rate issues in deep oil/gas and geothermal exploitation, we performed mechanical property tests on three kinds of rock samples (granite, shale and sandstone) subjected to liquid nitrogen (LN 2 ) cooling and conducted rock-breaking experiments using LN 2 jet. Rock-breaking characteristics and mechanisms of LN 2 jet, heat transfer features between LN 2 and rock and thermal stress evolution in rock were analyzed. A novel high-pressure LN 2 jet assisted drilling method was proposed accordingly. The study results show that LN 2 thermal shock can significantly reduce uniaxial compression strength and elastic modulus of rock. Rock damage and corresponding mechanical deterioration become more pronounced with increasing rock temperature.
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